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S Successful Missions

Galileo (1989) Ulysses (1990) Cassini (1997)
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2007-2014
For most of the eight-year trek from
Jupiter to Pluto, the craft will spin
slowly in a state of “hibernation,”
signaling oncé a week to assure it's
“sleeping peacefully.” But for about
50 days each year, it will be awak-
ened to conduct an intensive set of*
* calibration and science observations.

Jupiter

_February-March 2007:
If the spacecraft launches during
the first three weeks of its launch
window, it can fly by Jupiter and
save up to three years of flight
time with the slingshot-like gravity
boost provided by this giant planet.
b . ! (The-timeline shown in this figure
i ;::U:o'r)ilx:niilpr:e:)rluzodgeé;o assumes a launch during the first
launch from Cape Canaveral, Florida, lZscave fithe window.) 2 .
during a 35-day “launch window.” :
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New Horizons-Pluto

Fall 2014

2017-2020-

With NASA approval, the space-
craft will be directed toward
one or more Kuiper Belt Ob|ens
béyond Plu'o

Regular monitoring
begins about 200

, days before the

spacecraft’s closest o PIUfOK (
approach to Pluto. . . \

used
primarily to analyze the composmon of Pluto’s
atmosphere.

A high lution opfical telescope and camera
that will smn monitoring Pluto regulurly about 200
days out.

A combination optical/infrared instrument that
will be used to provide color maps of the surfaces of
Pluto and Charon, plus compositional and thermal
information on the surfaces.

July-2015

‘During the fly-by of Ploto, scien- +
tists expect @ frenzied 24 hours

of data gathering. At its closést, s
New Horizpns will pass within
6,000 miles of the frozen dwarf. #

Particle detection |nstrumem used to detect:
lecules and atoms P fmm Pluto’s h

Particle instrument used to measure the
properties of the solar wind around Pluto.

Radio experiment to study Pluta’s atmospheresby
observing the bending of radio waves heamed up to
the craft by giant antennas on Earth.

Devised by undergrads at
University of Colorado; will count dust particle
impacts from Earth all the way into the Kuiper Belt.
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Multi-Mission Radioisotope S SS &
Thermoelectric Generator 4 _ . v
(MMRTG) . |

Mars Science Laboratory A
Advanced Stirling

Radioisotope
Generator (ASRG)

z ”&f

Fission (Reactor) Surface

Power System
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e Mars Science Laboratory-Rover
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lo Volcano Observer (IVO

Alfred McEwen
Berkeley lo Workshop
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Fission Surface Power System

for potential missions in 2030s
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vy FUtUre Missions & Applications

o 'NASA letter to Dr. Chu dated March 25, 2010 identifies 9 future
MISSIoNns

o Chief among them is a major mission to Europa in the Jupiter
system. Likely to be powered by an RPS system.

o The goal of this major missionis to determine whether the
Jupiter system harbors habitable worlds.
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AEROSHELL GIs CAR FUEL CLAD

* Pu-238 fuel (generates heat) }@' L

FUEL PELLET

/
s
» Cladding (encases the fuel) I R, 9/
. Summonrees /g o
- Graphite heat source (protects “E/ = *\% e
fuel & cladding) 1\ \
« Converter (converts heat to s

(367 in) 3.92 in)

electricity)

General Purpose Heat Source Module

—Thermoelectrics
— Stirling

« Radiator (rejects excess heat)

SiGe Unicouple General Purpose Heat Source

Delivering Nuclear Solutions for Radioisotope Thermoelectric Generator
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GIS CAP
AEROSHELL FUEL CLAD
1 FLOATING MEMBRANE

/ FUEL PELLET
.f a/

2

Plutonium Oxide (PuO,) Fuel Pellet :
B i Fuel Pellet Encapsulation \

LANL
LANL @
[

CARBON FIBER
CARBON BONDED
(CFCB) SLEEVE

ORNL |

General Purpose Heat Source | _/

Module Assembly

INL (367 in) @92in)
| General Purpose Heat Source Module
RPS Assembly and Testing

Generator —> INL
Design Architect/System Integration

Contractor (DA/SIC)

RPS Shipment to KSC
INL
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Success Factors
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 “Unique facllities
* |sotope supply

. Systems integration contractor

» EXxotic materials supply, e.g.
— Iridium clads,
— fine weave pierced fabric,
— carbon bonded carbon fiber.
 Skilled people
« Safety of each launch
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Process

ENErey  Nuclear Safety Review and Launch Approval

MISSION &
LAUNCH
VEHICLE DATA
(NASA)

ACCIDENT
DESCRIPTIONS
(NASA)

SYSTEM DESIGN
& TEST DATA
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SAFETY
ANALYSIS
REPORT (DOE)

SAFETY
EVALUATION
REPORT
(INSRP)!

Linteragency Nuclear Safety Review
( D O E) Panel

DOE

DOD

EPA

OFFICE OF
THE
PRESIDENT

NASA

OFFICE OF
SCIENCE &
TECHNOLOGY
POLICY

OTHER
AGENCIES

DOE prepares a nuclear risk assessment which will be
used by the Office of President to make a decision to
authorize a launch using nuclear materials.
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